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CLAIMS 



[Claim(s)] 

[Claim 1] The actuator of the optical-pick-up equipment characterized by to be arranged so that it may have the annular 
flange which were formed successively by the objective lens and fixed the focal coil and the tracking coil, the suspension 
spring which supports said flange rockable in the direction of a focus, and the direction of tracking at the base of an actuator, 
and the magnetic circuit which consists of the magnet and the yoke which are fixed to the base of an actuator and drive a 
focal coil and a tracking coil and said flange may surround said magnetic circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[0001] 

[0002] 

[Industrial Application] This invention relates to the actuator of the optical pick-up equipment used for a videodisk player, a 

compact disc player, etc. 

[0003] 

[0002] 

[0004] 

[Description of the Prior Art] The actuator of optical pick-up equipment Although focal control and tracking control are 

performed by making it move, driving the driven section which fixed the objective lens, the focal coil, and the tracking coil by 

the magnetic circuit fixed to the base of an actuator, and maintaining the position of an objective lens at parallel Since a coil, 

a magnetic circuit, etc. which are the core of information reading were exposed, there was a possibility of touching 

accidentally, further, when incorporating the driven section in a magnetic circuit, the objective lens might be touched and the 

lens side might be soiled. 

[0005] 

[0003] 

[0006] 

[Problem(s) to be Solved by the Invention] The object of this invention is improving the fault of equipment conventionally 

[ above-mentioned ], and is being able to protect a coil and a magnetic circuit and offering the actuator of optical pick-up 

equipment with the still easier assembly of the driven section. 

[0007] 

[0004] 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the actuator of the optical pick- 
up equipment of this invention The annular flange which were formed successively by the objective lens and fixed the focal 
coil and the tracking coil, The suspension spring which supports said flange rockable in the direction of a focus, and the 
direction of tracking at the base of an actuator, It has the magnetic circuit which consists of the magnet and yoke which are 
fixed to the base of an actuator and drive a focal coil and a tracking coil, and is characterized by being arranged so that said 
flange may surround said magnetic circuit. 
[0009] 
[0005] 
[0010] 

[Function] thus — since the flange of an actuator can surround and protect a focal coil, a tracking coil, a magnet, etc. and 

the part of a flange can be grasped by having carried out in the case of assembly — handling — easy — a possibility of 

soiling a lens side decreases. 

[0011] 

[0006] 

[0012] 

[Example] The optical pick-up equipment incorporating the actuator incorporating the actuator which is the example of this 
invention is explained referring to a drawing. 

[0013] Drawings 1 are the top view and a front view, and drawing 2 is a top view (part sectional view) showing the place 
which removed the base 10 which builds ah actuator 9 into one. 

[0014] Optical pick-up equipment is constituted by the laser diode 2 built into the body 1, a grating 3, the plate prism 4 t a 
collimator lens 5, the triangular prism 6, the multi-lens 7 and the photodetector 8, and the actuator 9 built into it by the base 
10. 

[0015] 

[0007] Drawing 3 is an explanatory view showing the optical path, and in order to display on the same flat surface, the 
triangular prism 6, objective lens 9a, and Disk D are shown where 90 degrees is twisted centering on the optical axis of a 
longitudinal direction in this drawing. It converges on the disk D signal recording surface which is reflected by the plate prism 
4 and the triangular prism 6, is extracted by objective lens 9a, and is located in an optical pick-up equipment upside, and the 
reflected light modulated by the record signal here is again reflected by the triangular prism 6, and by passing the plate prism 
4 and the muftHens 7, the laser beam discharged from the laser diode 2 can give astigmatism, and is led to the 
photodetector 8. 
[0016] 
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[0008] The plate prism 4 forms half mirror 4a of a metal thin film in one field of the glass plate equipped with the parallel flat 
surface. About 45 degrees inclines to an optical axis, it is arranged and the laser beam discharged from the laser diode 2 is 
reflected by this half mirror 4a towards the triangular prism 6. Moreover, the reflected light (the signal recording surface of 
Disk D became irregular) sent to reverse from the triangular prism 6 penetrates the plate prism 4, and is sent to the multi- 
lens 7. 
[001 7] 

[0009] In case the reflected light from the signal recording surface of Disk D penetrates the plate prism 4, it can give 
astigmatism. 

[0018] The multi-lens 7 combines a concave lens and a cylinder lens, and it changes the convergence location of the 
transmitted light while it gives astigmatism (a different direction from the plate prism 4) to the transmitted light (the location 
is moved in the direction of an optical axis). 
[0019] 

[0010] A photodetector 8 is constituted by one pair of tracking detectors arranged at the focal detector which consists of 
four optical detector elements divided by two straight lines which intersect perpendicularly, and its both sides, and the 
detecting signal of both [ these ] detectors is inputted into the actuator 9 as a signal for actuation control of objective lens 
9a. 

[0020] 

[001 1] In order to eliminate the effect the direction which the astigmatism which compounded the astigmatism given with the 
plate prism 4 and the multi-lens 7 generates is set up so that the direction where the sensibility of the focal detector of a 
photodetector 8 serves as max may be turned to, and the shadow of the recording track of Disk D affects focal detection, it 
is set up so that the direction of a recording track may be in agreement with the direction of one parting line of a focal 
detector. 

[0021] Optical-axis (having fixed photodetector 8 as) doubling and focus control are performed by adjusting the location 
within the flat surface which intersects perpendicularly with the location and optical axis of the direction of an optical axis of 
the multi-lens 7 so that the velocity of light which penetrated the plate prism 4 may carry out incidence to a photodetector 8 
correctly. 
[0022] 

[0012] Drawing 4 shows the support device of the multi-lens 7, and the multi-lens 7 is supported so that lens sleeve 7b 
which has slot 7a in a circumferencial direction may not rotate possible [ sliding ] to the shaft orientations. 
[0023] Lens base 7d, as shown in drawing 2, positioning section 1a of the body 1 and base presser-foot 1b which has 
elasticity pinch vane 7c of the couple, and it is supported movable in the flat surface which intersects perpendicularly with an 
optical axis by this. 

[0024] That head has faced lens base 7d vane 7c aperture 1c formed in the both sides of the body 1, respectively, and it 
performs positioning in the flat surface which pinches vane 7c from this aperture using 1 c fixture, and intersects 
perpendicularly with an optical axis in the case of optical-axis doubling. 
[0025] 

[0013] Moreover, in the case of a focus, by inserting an eccentric pin from the hole formed in the body 1 and lens base 7d 
rear face, making this eccentric pin engage with slot 7a of lens sleeve 7b, and rotating, the location of the direction of an 
optical axis of lens sleeve 7b is changed, and is adjusted. 
[0026] 

[0014] Adhesion immobilization of the field of the side which prepared the half mirror 4a is carried out at 1d of positioning 
sections of the body 1, and minute spacing is kept in the field of the ends side of the plate prism 4, and the opposite hand of 
half mirror 4a, and the plate prism 4 is projection 1 1a for migration prevention. It is arranged. 

[0027] This projection of four 1 la As shown in drawing 5, in case it protrudes on the rear cover 1 1 and the plate prism 4 is 

attached in the body 1 , it is used as a temporary object for positioning. 

[0028] 

[0015] As shown in drawing 2, G electrode-holder 3a and laser diode 2 which support a grating 3 are attached in installation 
hole 1e formed in the lobe of the side face of the body 1. 

[0029] G holder 3a is positioned by making the front face contact the 1f of the 1 st step in installation hole 1 e, is pressed . 
towards the front by G spring 3b prepared between the rear face and pedestal of a laser diode 2, and is supported possible 
[ revolution accommodation ] centering on the optical axis. 
[0030] 

[0016] A laser diode 2 is positioned by making the shoulder of the pedestal contact the 1g of the 2nd step in installation hole 
1 e, and the LD presser foot 1 2 carries out press support of the rear face. 

[0031] The LD presser foot 12 is engagement pawl 12a at a head, respectively. It has two prepared elastic feet and is this 
two engagement pawl 12a. It is made to engage with In of two engagement sections formed in the location where the 
periphery of the lobe of the body 1 corresponds, respectively. 
[0032] 

[0017] In case G holder 3a and a laser diode 2 are attached, insert G holder 3a, washer, and G spring 3b and a laser diode 2 
into installation hole 1e in this order, and the LD presser foot 12 is made to contact the rear face of the pedestal of a laser 
diode 2, and it presses, and is engagement pawl 12a of those two elastic feet. It is made to engage with 1h of engagement 
sections of the body 1 with the elasticity of an elastic foot, respectively. 

[0033] A laser diode 2 is engagement pawl 12a of the LD presser foot 12, when it damages, although it was easy to damage 
to static electricity very weakly. A laser diode 2 is easily exchangeable with a simple substance by removing from 1h of 
engagement sections of the body 1, and removing the LD presser foot 12. 
[0034] 

[0018] A collimator lens 5 is supported by collimator holder 5a which has two feet 5b and 5c at the rear face, and as shown 
in drawing 6, fitting of the two feet 5b and 5c is carried out to round hole 1 i for positioning of the body 1 , respectively. 
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[0035] The configuration of the cross section which intersects perpendicularly with the shaft of two feet 5b and 5c foot 5b of 
one of these circularly Foot 5c of another side is an ellipse form or a rhombus short in the direction which intersects 
perpendicularly with an optical axis for a long time in the direction of an optical axis, respectively, and foot 5c can move in 
the direction which intersects perpendicularly with an optical axis for a while in the inside of round hole 1 i. Moreover, by this 
A certain amount of dimension error (spacing of a foot and spacing of a round hole) of the direction which intersects 
perpendicularly with an optical axis is permitted keeping high the positioning accuracy of the direction of an optical axis. 
[0036] 

[001 9] Drawing 7 shows the decomposition perspective view of an actuator which supports objective lens 9a rockable and 
performs focal control and tracking control. 

[0037] An actuator 9 is [0038] to which objective lens 9a is located above the triangular prism 6 when it is included in the 
base 10 by one and the base 10 is attached in the body 1. . 

[0020] Positioning to the body 1 of the base 10 is performed by the approach of fitting into the round hole which prepared 
the round-head pin and ** pin which protruded on the base 10 in the pickup body like positioning of collimator holder 5a 
shown in drawing 6, respectively. 

[0039] An actuator 9 is projection 10a of the base 10 about annular flange 9d which fixed objective lens 9a, focal coil 9b t and 
two tracking coil 9c, and flange 9d. Suspension spring 9e of every 2 sets of each right and left supported rockable And it is 
constituted by 9f and magnet 9g and yoke 9h fixed to the base 10. 

[0040] Annular flange 9d, while it is arranged so that focal coil 9b, tracking coil 9c T and magnet 9g and yoke 9h may be 
surrounded, and protecting these, it is acting so that the center of gravity of the whole driven section may be brought close 
to the part of the coils 9b and 9c which are based on actuation with the weight of the part. Moreover, you may make it 
attach the balance weight for adjusting a center-of-gravity location to flange 9d. 
[0041] 

[0021] Magnet 9g, the width of face of the side which counters a coil is carrying out the trapezoid larger than an opposite 
hand, and it is the object which miniaturizes a CD player by this. As shown in drawing 8, it arranges so that Pickup P may be 
moved in the direction of the diagonal line of a CD player. And (colliding with the wall of a CD player twisting like) when the 
comer by the side of the periphery by the side of the magnet of Pickup P is deleted aslant Even if flange 9d vibrates greatly 
right and left (since it is tracking), both tracking coil 9c (inside vertical part) separates from the field which is magnet 9g. 
[0042] 

[0022] In addition, if it is the magnet 9g configuration from which the comer by the side of a periphery was deleted at least, 
since it is enough, it cannot be overemphasized that the inequality foot trapezoid toward which the configuration is not 
restricted to an isosceles trapezoid, and the periphery side inclined more greatly than an inner circumference side is 
sufficient. 
[0043] 

[0023] In case objective lens 9a is driven and focal control and tracking control are performed, in order to maintain the 
position of objective lens 9a at an optical axis and parallel, it is supported flange 9d with the suspension springs 9e and 9f of 
2 sets of each which kept spacing up and down and has been arranged in the right-and-left both sides at parallel 
[0044] 

[0024] tabular [ which has the elasticity arranged at parallel, respectively as the right-and-left sum total is carried out and 4 
sets of suspension springs 9e and 9f are shown in drawing 9 / long and slender / two ] — a conductor — the configuration 
where terminal 9j for installation was prepared in the both sides of 9i is carried out, and while supporting flange 9d, it is made 
to serve a double purpose as a lead wire which sends a control signal to focal coil 9b and tracking coil 9c. 
[0045] 

[0025] The suspension springs 9e and 9f of the upper and lower sides of one side As shown in this drawing, it is 
manufactured by the configuration to which terminal 9j of those both sides was connected by two claw part 9k through the 
connection where width of face is narrow respectively at one. Installation is faced and it is projection 10a of the base 10 
about terminal 9j of both sides. And after carrying out adhesion immobilization at flange 9d, respectively, Two claw part 9k is 
folded, 9f is electrically separated with up-and-down suspension spring 9e, thereby, adhesion becomes easy and, moreover, 
the up-and-down suspension springs 9e and 9f can be attached in parallel at accuracy. 
[0046] 

[0026] tabular [ which constitutes each suspension springs 9e and 9f / two ] — a conductor — when the width of face 
differs mutually and resonance frequency (for example, 0.10mm and 0.12mm) differs, 9i cannot resonate easily due to 
suspension spring 9e and a specific frequency, and, thereby, 9f of unnecessary resonance has stopped being able to generate 
it easily 

[0047] in addition, that time — tabular [ with wider width of face ] — a conductor — it seems that there is effectiveness 
with more remarkable (namely, 9e — setting — an upside — moreover, 9f — setting — the bottom) having arranged 9i 
outside, respectively 
[0048] 

[0027] furthermore, tabular [ suspension springs / 9e and 9f / two ] — a conductor — the discharge material which consists 
of viscoelastic bodies, such as isobutylene isoprene rubber and silicone rubber, between 9i — 9m is filled up — having — 
thereby — tabular — a conductor — the resonance generated in 9i is attenuated. 
[0049] 

[0028] The production process of a suspension spring is explained referring to Figs. 10 and 11. 

[0050] The suspension springs 9e and 9f are in the condition that only several perimeters were connected so that it can 

separate easily, and a large number are simultaneously formed on the sheet 13 of one sheet of etching. 

[0051] 

[0029] this sheet 13 — ** — after washing well, ** primer is applied, and it is shown in drawing 11 — as — ** silk screen 
mark scopa 14 — discharge material — the pattern which lets only a 9m part pass — using it — discharge material — 9m - 
- applying — the last — ** temperature of 200 degrees C — the Kuwae sink discharge material during 15 minutes — 9m 
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baking is performed. 

[0052] A primer is applied for making it easy to adhere discharge material 9m as pretreatment. 
[0053] 

[0030] the silk screen printing machine 14 — discharge material — the brush for [ in case 9m is applied ] printing — tabular 
— a conductor — it carries out by making it move to the longitudinal direction of 9L 

[0054] moreover, discharge material — the inside of 9m — several micrometers - a number — 10 micrometers Magnitude if 
9n of particles which carried out the shape of a piece is made to mix (for example, flaky graphite, a mica, etc.) — thereby — 
tabular [ two ] — a conductor — the operation as the so-called book damper to 9i becomes strong, and the "shearing 
braking" effectiveness becomes large. 

[0055] furthermore, it is shown to drawing 12 by by having adopted silk screen printing — as — Since 9n of piece-like 
particles turns to the migration direction (namely, tabular a conductor longitudinal direction of 9i) of the brush for printing and 
they align, thereby, the "shearing braking" effectiveness becomes still larger. 
[0056] 

[0031] in addition, tabular [ which constitutes each suspension springs 9e and 9f in the above-mentioned example ] — a 

conductor — what is restricted to this although the number of 9i is made into two — it is not — three or more — even if — 

it is good. 

[0057] 

[0032] 

[0058] 

[Effect of the Invention] The effectiveness that there are few possibilities of touching an objective lens it being easy to deal 
with it since it can grasp the part of a flange in case it can protect these and includes the driven section in a magnetic 
circuit, since the actuator of the optical pick-up equipment of this invention is arranged so that an annular flange may 
surround a focal coil, a tracking coil, a magnet, a yoke, etc. as explained above, and soiling a lens side is done so. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view and front view incorporating the ** actuator which is the example of this invention of optical pick- 
up equipment 

[Drawing 21 The top view in the condition of having removed the covering 
[Drawing 3] The explanatory view showing the optical path 

[Drawing 4] The perspective view showing the support device of the MATSURI lens 
[Drawing 5] The perspective view of the rear cover 

[Drawing 6] The explanatory view showing the collimator lens positioning means 
[Drawing 7] The decomposition perspective view of an actuator 
[Drawing 8] The top view showing the arrangement in a CD player 
[Drawing 9] The top view of a suspension spring 

[Drawing 10] The top view of 1 manufacture process of the suspension spring 

[Drawing 11] The side elevation showing the silk screen printing 

"[Drawing 12] The explanatory view of the discharge agent of the suspension spring 

[Description of Notations] 

9 — Actuator 

9a — Objective lens 

9b — Focal coil 

9c — Tracking coil 

9d — Flange 

9g — Magnet 

9h — Yoke 
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[Annual volume number] Open patent official report 8-2732 
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[International Patent Classification (6th Edition)] 
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G11B 7/09 D 

[Procedure amendment] 

[Filing Date] May 23, Heisei 8 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] The name of invention 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Title of the Invention] Optical pick-up equipment 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The thing which is characterized by providing the following and to which an objective lens is fixed The lens holder 

which comes to form successively the part to which this objective lens is fixed, and the annular flange which has space inside 

4 sets of Sai chief elastic members which the other end is fixed to the base while an end is fixed to said lens holder, and 

support said lens holder movable in the direction of a focus, and the direction of tracking One focal coil and two tracking 

coils which were fixed to the interior so that it might be surrounded by said annular flange The magnet and yoke which are 

fixed to said base and drive said focal coil and said tracking coil 

[Procedure amendment 3] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0001 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0001] 

[Industrial Application] This invention relates to the optical pick-up equipment used for a videodisk player, a compact disc 
player, etc. 

[Procedure amendment 4] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0004 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the optical pick-up equipment of 
this invention The lens holder which comes to form successively the part to which an objective lens is fixed to and this 
objective lens is fixed, and the annular flange which has space inside. 4 sets of Sai chief elastic members which the other end 
is fixed to the base while an end is fixed to said lens holder, and support said lens holder movable in the direction of a focus, 
and the direction of tracking, One focal coil and two tracking coils which were fixed to the interior so that it might be 
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surrounded by said annular flange, It has one magnetic circuit which consists of the magnets and yokes which are fixed to 

said base and drive said focal coil and said tracking coil, and is characterized by being arranged to the interior and said 

magnetic circuit being so that it may be surrounded by said annular flange. 

[Procedure amendment 5] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0005 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0005] 

[Function] thus — since the annular flange of a lens holder can surround and protect a focal coil, a tracking coil, a magnet, 

etc. and the part of a flange can be grasped by having carried out in the case of assembly — handling — easy — there are 

few possibilities of soiling a lens side. 

[Procedure amendment 6] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0006 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0006] 

[Example] The optical pick-up equipment incorporating the actuator which is the example of this invention is explained 
referring to a drawing. Drawings 1 are the top view and a front view, and drawing 2 is a top view (part sectional view) showing 
the place which removed the base 10 which builds an actuator into one. Optical pick-up equipment is constituted by the 
laser diode 2 built into the body 1, a grating 3, the plate prism 4, a collimator lens 5, the triangular prism 6, the multi-lens 7 
.and the photodetector 8, and the actuator 9 built into it by the base 10. 
[Procedure amendment 7] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0020 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0020] Positioning to 1 is performed on the body of the base 10 by the approach of fitting into the round hole which prepared 
the round-head pin and ** pin which protruded on the base 10 in the pickup body like positioning of collimator holder 5a 
shown in drawing 6, respectively. An actuator 9 is lens-holder 9x which come to connect [ part / to which objective lens 9a 
is fixed to and this objective lens 9a is fixed ] one annular flange 9d, It is constituted by one magnetic circuit which consists 
of one focal coil 9b and two tracking coil 9c which were fixed to the annular flange 9d interior, suspension springs 9e and 9f 
of every 2 sets of each right and left which support lens-holder 9x movable to projection 10a of the base 10, and magnet 9g 
and yoke 9h fixed to the base 10. Annular flange 9d, while it is formed in the interior so that it may have space, it is arranged 
so that focal coil 9b, tracking coil 9c, and magnet 9g and yoke 9h may be surrounded, and protecting these, it is acting so 
that the center of gravity of the whole driven section may be brought close to the part of the coils 9b and 9c which are 
based on actuation with the weight of the part. Moreover, you may make it attach the balance weight for adjusting a center- 
of^gravity location to flange 9d. 
[Procedure amendment 8] 
[Document to be Amended] Description 
Dtem(s) to be Amended] 0032 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0032] 

[Effect of the Invention] The effectiveness that there are few possibilities of touching an objective lens it being easy to deal 
with it since it can grasp the part of a flange in case it can protect these and includes the driven section in a magnetic 
circuit, since the optical pick-up equipment of this invention is arranged so that an annular flange may surround a focal coil, a 
tracking coil, a magnet, a yoke, etc. as explained above, and soiling a lens side is done so. Moreover, it becomes small, since it 
is made by 4 sets of Sai chief elastic members by which an end is fixed to a lens holder and the other end is fixed to the 
base constituting support of a lens holder for supporting a lens holder, and it can offer further the optical pick-up equipment 
with which the miniaturization was attained as a whole from having only prepared one magnetic circuit which drives it 
[Procedure amendment 9] 
[Document to be Amended] Description 
[Item(s) to be Amended] drawing 1 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Drawing 1] The top view and front view incorporating the actuator which is the example of this invention of optical pick-up 
equipment 

[Procedure amendment 10] 
[Document to be Amended] Description 
[Item(s) to be Amended] Explanation of a sign 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Description of Notations] 
9 — Actuator 
9x — Lens holder 
9a — Objective lens 
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9b — Focal coil 
9c — Tracking coil 
9d — Flange 
9g — Magnet 
9h — Yoke 

[Procedure amendment 11] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 7 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Drawing 7] 




9f 



[Translation done.] 
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